Effect of EZH2 knockdown on preimplantation development of porcine parthenogenetic embryos.
The EZH2 protein endows the polycomb repressive complex 2 (PRC2) with histone lysine methyltransferase activity that is associated with transcriptional repression. Recent investigations have documented crucial roles for EZH2 in mediating X-inactivation, stem cell pluripotency and cancer metastasis. However, there is little evidence demonstrating the maternal effect of EZH2 on porcine preimplantation development. Here, we took parthenogenetic activation embryos to eliminate the confounding paternal influence. We showed that the dynamic expression of EZH2 during early development was accompanied by changes in H3K27me3 levels. Depletion of EZH2 in MII oocytes by small interfering RNA not only impaired embryonic development at the blastocyst stage (P < 0.05), but also disrupted the equilibrium of H3K4me3 and H3K27me3 in the embryo. Interestingly, the expression of TET1, a member of Ten-Eleven Translocation gene family for converting 5-methylcytosine (5 mC) to 5-hydroxymethylcytosine (5hmC), was decreased after EZH2 knockdown, in contrast to the increase of the other two members, TET2 and TET3 (P < 0.05). These results indicate a correlation between histone methylation and DNA methylation, and between EZH2 and TET1. Along with the downregulation of TET1, the expression of the pluripotency gene NANOG was decreased (P < 0.05), which is consistent with a previous finding in mouse ES cells. Meanwhile, the abundance of OCT4 and SOX2 were also down-regulated. Moreover, EZH2 knockdown reduced the capacity of cells in the blastocysts to resist apoptosis. Taken together, our data suggest that EZH2 is integral to the developmental program of porcine parthenogenetic embryos and exerts its function by regulating pluripotency, differentiation and apoptosis.